Research has shown that 57% of activities in a construction project is non-value adding (waste) which contributes to the poor performance of the sector. While other countries of the world such the USA, UK, Brazil, Nigeria and Israel among others are seeking to understand this challenge and deploy innovative ways and modern techniques to improve it, limited studies have explored factors that contribute to non-value adding activities (NVA) in the Gibraltar construction industry. The current study aims to identify the factors that contribute to NVA on construction sites in Gibraltar and to present an outlook on how this could be minimised using Last Planner System(LPS).
INTRODUCTION
The construction industry is characterised with low productivity. In the existing literature, it was revealed that productivity has been growing at 1% every year and the efficiency of workers is about 40% in the construction sector (Prabhu & Ambika, 2013) . The common causes of low producitivity include mismanagement of construction materials, design errors, communication problems and inexperience of project team members, among others (Dai et al., 2007; Naoum, 2016) . Based on the causes of low productivity, it is evident that poor management of site activities and pre-construction phase are the main reasons for low productivity.
While other countries of the world such the USA, UK, Brazil, Nigeria and Israel are seeking to understand this challenge and deploy innovative and modern management techniques such as Lean Construction, Building Information Modelling,and Offsite Construction to minimise wasteful processes (Khosrowshahi and Arayici,2012) , the situation in Gibraltar is yet to be known. Gibraltar is a British Overseas Territory with a population of 34,571 people (Worldmeter, 2019) . The Ministry for the Environment Government of Gibraltar report (2013) confirms that the waste in the Gibraltar construction industry is difficult to measure. The wastes considered in the report include both physical and process wastes. There is a lack of studies that explore factors contributing to wasteful processes (non-value adding activities) in the Gibraltar construction industry.
The term "non-value adding activities (NVA)" and "waste" is used interchangeably in this study. Waste in this study is limited to process waste. This study aims to identify the factors that contribute to non-value adding activities (waste) on the construction sites in Gibraltar and to present the prospect of minimising it through the use of Last Planner System (LPS). The LPS is a lean construction technique that focuses on supporting the flow of work through the project, builds trust and collaboration with a workforce and delivers a task safely (Ballard, 2000) . From studies, the implementation of lean construction techniques such as the LPS has positive outcomes in construction process improvement and minimise waste (Fernando-Solis et al., 2012; Alarcon et al., 2011) .
LITERATURE REVIEW LEAN CONSTRUCTION AND THE CONCEPT OF WASTE
Waste in construction is defined in various ways. From a lean construction perspective, waste is any process that incurs a cost but does not add value to the project (Koskela, 2000) . Waste occurs as a result of overproduction, waiting, inventory, defect, movements, processing and transportation (Alarcon, 1997; Shingo, 1998) . Abdelrazig (2015) identified three more categories of waste which are time, people and bureaucracy.
Waste is also referred to as NVA and is defined as an "activity that takes time, resources or space but does not add value to a project" (Zhao & Chua, 2003) . According to Koskela, (2000) value-adding activities convert material and information to the output which is required by the customer. Zhao and Chua, (2003) found that NVA is usaually influence by the work environment factors and project related factors. Examples of the project related factors are project features, design features among others while example of work environment features include equipment condition, sequencing, information among others. Additionally, Koskela, (2000) identified three factors that contribute to NVA which include; the structure of the production system, the way the production is controlled and the nature of the production system. All these shows the importance of paying attention to the designing of the production system so as to minimise the incidence of NVA on site. However, only limited activities in the construction industry are value adding. Nagapan et al., (2012) ; Zhao and Chua, (2003) found that non-value adding activities could arise from poor site management, lack of adequate training, inadequate planning, unrealistic schedules, mistakes and errors in design, mistakes during construction, incompetent subcontractor, rework and lack of coordination between parties. Diekmann et al. (2004) found from their study that 57% of activities in the construction industry is NVA; 33% support activity and 10% value adding. However, in the manufacturing sector, 62% of activities are value adding. This emphasises the need for the construction industry to improve by minimising NVA using an innovative approach like lean construction. Ingle and Waghmare (2015) , found that the implementation of lean techniques in construction projects reduces the wastes generated from the traditional construction practices.
LAST PLANNER SYSTEM
The Last Planner System (LPS) is a technique within lean construction that focuses on supporting a smooth workflow through the development of collaborative relationship among project stakeholders (Ballard and Tommelein, 2017; Daniel et al., 2017; Ballard & Zabelle, 2000) . The LPS consist of twelve interrelated principles (Ballard and Tommelein, 2016) . Rusell et al., (2015) ; Gonzalez et al., (2010) ; Wambeke et al., (2011) found that the LPS supports the development of a reliable plan, reduce variation in a project, improve project performance because of its integrated approach. However, it should be noted that the benefits of LPS can only be achieved by utilising the main components in the LPS technique, which consists of master scheduling, phase scheduling, lookahead planning, weekly work planning (WWP), measurement and learning (Ballard and Tommelein, 2016) . Lindhard and Wandahl (2013) claim that the master schedule consists of uncertain variables, owing to the unpredictable the nature of a construction processes. However, this identifies the activities that should be accomplished and reveals milestones within a project (Ballard & Howell, 1994) . Phase scheduling is known to be the "link between work structuring and production control" (Ballard & Howell, 2003) . It ensures a thought through sequence and structure of work with different trades (Ballard & Zabelle, 2000) The look-ahead and make-ready planning process identifies and removes constraints to the planned task sufficiently before its execution. The look-ahead planning is usually done within the 6 -8 weeks window. The make-ready element focuses on ensuring smooth workflow during production activities on site by ensuring the identified constraints are removed (Koskela, 2000) . However, Daniel et al., (2017) found that there seems to be a reluctance in implementing make-ready planning during the LPS implementation. Daniel, E.I, Garcia, D, Marasini, R., Kolo, S., Oshodi, O The WWP aims to identify scheduled commitments that would be completed the subsequent week, which creates an efficient workflow on projects (Koskela, 1999) . It ensures only activities that are well sized, sequenced and sound are sent into the work phase. The last and the most crucial element of the LPS is measurement and learning. The measurements of percent plan complete (PPC) and the investigation of the reason for non-completion of tasks provide learning and improvement opportunity for the team on the project (Ballard, 2000) . Learning in the LPS is made possible because production planning and production control form an integrated approach.
RESEARCH METHOD
A mixed research design that uses quantitative and qualitative approaches was adopted for the study. The quantitative method allowed research participants to rate the factors that contribute to NVA in the context of Gibraltar construction industry. A questionnaire survey was adopted as it enables the study to reach a large number of participants (Naoum, 2013) . In addition, the interviews were used to collect the views and opionions of the research participants on the effective ways of minimizing NVA that they observed whilst working in Gibraltar rather than relying on information available in literature alone (Creswell, 2007) .
RESEARCH DESIGN
A review of literature was done to identify the factors responsible for NVA. These factors were used to develop the survey instrument. The 11 factors that contribute to NVA identified from the literature review include; poor site management, lack of adequate training, inadequate planning, unrealistic schedules, mistakes and errors in design, mistakes during construction, incompetent sub-contractor, rework and lack of coordination between parties (Nagapan et al., 2012) . Furthermore, to understanding the current practice that shows some resemblance with the LPS principles in Gilbrater, the concept of Last Planner Thinking introduced in Daniel et al, (2014) was used. According to Daniel et al, (2014) , Last Planner Thinking are practices that show some resemblance with some of the LPS principles which could serve as a platform for implementing the LPS. Some of these practices include having weekly site meetings, identification of constraints, having coordination meetings among others (Daniel et al., 2014) . The survey was designed with three sections. Section one focused on the background information of the respond2ents. Section two sort to identify how the eleven factors contribute to NVA in the Gibraltar construction industry on a five-point Likert scale. In section three, the respondents were asked to rate how often the identified Last Planner Thinking practice was observed in construction sites in
Gibraltar. An open-ended semi-structured interview was used to gather evidence on how the NVA observed on the construction sites in Gibraltar could be minimised.
DATA COLLECTION AND ANALYSIS
The questionnaire was hosted online for three months using the SurveyMonkey®. The link was emailed to the prospective respondents and placed on other social media platforms meant for construction professionals in Gibraltar. According to HR Government of Gibraltar (2017) , the population of the contruction industry was 3,407. Based on this, a sample size calculator was used to determine the sample size for the study. With a confidence level of 90% and a margin of error of 10%, the sample size was determined to be Sixty-seven. However, it is important to note that over half of the population are frontier workers (HR Governement of Gibraltar, 2017). Thirty-one responses were received from the questionnaire survey and this represented over 45% of the sample size. Seven semi-structured interviews were conducted and this number was deemed to be sufficient as no new issues were emergeing after seven interviews which meant data saturation could have been attained (Francis et. al., 2010) . The focus of the interview was to enable the respondent shed light on how the identified NVA could be minimised. The quantitative data were analysed using SPSS (V 23.0.0.0) while the qualitative data were analysed using thematic analysis. The participants who took part in the study included: project managers, directors, estimators, architects, construction managers, engineers, quantity surveyors and site managers, which shows the diverse range of professionals working in the construction industry in Gibraltar and justifies the validity of the study.
RESULTS AND DISCUSSION

RESPONDENT BACKGROUND INFORMATION
The respondents surveyed consisted of '29% Construction Managers', '23% Quantity Surveyors', '19% Project Managers', '13% Site Managers', '3% Technical Officer', '3% Chief Operations Officer', '3% Electrical Sub-contractor' and '3% Engineers'. The results suggest that the responses received cut across the relevant stakeholders who are involved in analysing the performance of a project and decision making on a day-to-day basis on a project. Furthermore, majority of the respondent have over 10 years experience in the construction industry. This showed the respondents have a sufficient experience in the construction industry in Gibraltar, and thus their response would be reliable.
FACTORS THAT CONTRIBUTE TO NON-VALUE ADDING ACTIVITIES ON CONSTRUCTION SITE IN GIBRALTAR
The results, as shown in Table 1 , revealed the three top factors as: 'unrealistic schedules with a weighted average of 1.87', 'lack of adequate training with a weighted average of 2.19' and 'a delayed approval process with a weighted average of 2.45'. Mcgevna (2012) argues that scheduling is one of the most critical aspects of planning in a project. This means the introduction of the Last Planner System into the Gibraltar construction industry could minimise the most contributing factor to NVA currently observed on construction sites. According to Russell et al., (2015) ; Wambeke et al., (2011) and Ballard, (2000) , the implementation of LPS focuses on reducing uncertainty which is inherent in the traditional approach to project management. There is a concensus that all the factors listed in Table 1 contribute to NVA on construction sites in Gibraltar, suggesting that considerations should be given to all 11 NVA factors.
Furthermore, the respondents identified a lack of adequate training as the second topmost factor which contributes to non-value adding activities (Waste). This factor was Daniel, E.I, Garcia, D, Marasini, R., Kolo, S., Oshodi, O expected to have a high contribution in the beginning of the study, as Gibraltar's construction industry consists of cross-employment between Spain and unqualified workers. Contractors adopt this strategy in order to reduce labour costs in a project. However comparing this finding with previous studies on factors that contributes to NVA (Nagapan et al., 2012; Daniel et al., 2014) , interruption from the local seems to be peculair to the Gilbrater construction industry. This shows the need to pay attention to social value delivery in construction projects. Social value is what a community receives from an organisation from the execution of its business (Hunter, (2014) . Conversely, when the organisation fails to give back to the community it could lead to conflict. Daniel and Pasquire, (2019) argued that construction organisations should consider the local community around their project as customers, this would enable them to be commited to improve the quality of life of the community around the project.
LAST PLANNER THINKING IN THE GIBRALTAR CONSTRUCTION INDUSTRY
To understand the concept of Last Planner Thinking in the context of Gilbralter, the respondents were required to identify current Last Planner Thinking practices on a five points Likert scale where one is very often and five is never. The study found that the 'identification of constraints' before any task is commenced and the 'holding of weekly coordination meetings' are common practices. This finding aligns with a similar study conducted in Nigeria where a weekly meeting was also reported to be observed often (Daniel et al., 2014) . However, the occurrence of weekly meetings observed in both studies may be primarily due to its inclusion in the traditional contract. It could be argued that such weekly site meetings may not necessarily serve as a platform for collaboration as expected in the Last Planner System and are used for a limited scope. Traditionally, weekly site meeting is more of an opportunity for subcontractors to receive instructions rather than make input into the decisions. Foley and Macmillan (2005) found that during a team meeting the input from subcontractors is only 2%. It is no surprise therefore, as shown in Figure 1 , the managers rarely allow subcontractors to make input during the decision-making process in the Gibraltar construction industry. This is a dominant practice in the traditional approach to project management. In contrary, the LPS empowers the project stakeholders to make a promise of what they can do during the WWP (Ballard, 2000) . While the current weekly site meeting may not necessarily follow the LPS principles completely, it could serve as a platform to implement LPS WWP principles. Furthermore, the practice of identification of constraint before the commencement of a task could serve as a foundation for make-ready planning practice in implementing the LPS in Gibraltar. The make-ready process enables the team to collaboratively identify constraint and implement a strategy for eliminating the constraint for a smooth workflow (Ballard and Tommelein, 2017) .
The results highlight that 'display of project performance indicators', 'weekly subcontractor meetings' and 'involvement of non-management personnel in decision making' are the three least practised on sites in Gibraltar. This indicates there is no much collaboration between the sub-contractor and management which could negatively influence the implementation of the core principles of the LPS in the construction sector of Gibraltar. One of the core principles of the LPS is to allow the people who would do the work to be involved in the planning (Ballard and Tommelein, 2017) . The noninvolvement of the subcontractors in the decision and planning process would defeat the purpose of implementing the LPS. The current practice in Gibraltar could have been influenced by culture (Temple, 2016 Daniel, E.I, Garcia, D, Marasini, R., Kolo, S., Oshodi, O issue to consider in the implementation of lean generally and the implementation of the LPS in particular (Johansen and Porter, 2003) . In implementing the LPS in the Gibraltar construction industry, significant attention should be given to the cultural issues such as the outright sidelining of subcontractors from the decision making process on site.
HOW TO MINIMISE NON-VALUE-ADDING ACTIVITIES ON CONSTRUCTION SITE IN GIBRALTARGIBRALTER
The respondents were asked to suggest how non-value adding activities (Waste) could be minimised in Gibraltar's construction industry. Figure 2 shows to project failure (Murray et al., 2007) . For instance, poor communication between the construction manager, work package contractors and the client was responsible for both cost and time overrun in the case between Great Eastern Hotel and John Laing (Donohoe and Brooks, 2007) . However, the LPS supports the development of collaborative conversation among different stakeholders on a construction project which supports effective and clear communication in a complex project environment (Rusell et al., 2015; Gonzalez et al., 2010) . Arguably, the application of the LPS principles has the potential to address some of the suggestions for minimising NVA in Gilbrater made by the respondents as shown in Figure 2 . For instance, the phase planning, lookahead planning, WWP and measure and learning in the LPS could address issues such as 'more emphasis on pre-planning' and 'regular meeting', project coordination' and communication between parties. This implies the use of the LPS could minimise the incidence of NVA in the Gibraltar construction industry. However, some of the respondent also believed that focusing on the critical activities would enable them develop reliable programmes. One of the respondent stated that : "Identifying the critical activities would support the development of a clear and concise program"[R07 Construction Manager]. This view is contrary to the priciples of Last Planer System where the focus is in understanding the interface between the different stakeholders that would be doing the work. This could mean the traditional approach is the dominant practice among the construction practitioners in the Gibraltar construction industry.
CONCLUSIONS
The current study aimed to identify the factors that contribute to non-value adding activities (waste) on the construction sites in Gibraltar and to present an outlook on how this could be minimised through the Last Planner System. The study found that the topmost factors that contribute to NVA in the Gibraltar construction industry include the development of unrealistic schedules, lack of adequate training, delayed approval process and work interruption due to the community. Although the factors that contribute to NVA in Gibraltar is not entirely different from those reported from other countries, the interruption from the local communities seems to be peculiar to Gibraltar construction context and this shows the need to pay attention to social value delivery in construction projects.
The investigation found that there are practices within the Gibraltar construction industry that mirror the Last Planner System thinking which include identification of constraints before commencement of tasks, having weekly coordination meetings and weekly review meeting. However, the current practice is not only rooted in the traditional approach to project management, but it is also unsystematic. For instance, subcontractor inputs were not considered in such meetings. Nevertheless, the current practice could serve as in route for introducing the LPS into the Gibraltar construction industry.
The study found that the suggestions offered by construction professional in the Gibraltar construction industry for minimising NVA such as an emphasis on pre-planning, regular meeting, better communication with the stakeholders, increase of awareness in communication & coordination on projects align with some LPS principles. This suggests
